Signaling pathways and mediators in LPS-induced lung inflammation in diabetic rats: role of insulin.
Diabetic patients are more susceptible to infections, and their inflammatory response is impaired. This is restored by insulin treatment. In the present study, we investigated the effect of insulin on LPS-induced signaling pathways and mediators in the lung of diabetic rats. Diabetic male Wistar rats (alloxan, 42 mg/kg i.v., 10 days) and control rats received intratracheal instillation of LPS (750 microg/0.4 mL) or saline. Some diabetic rats were given neutral protamine Hagedorn insulin (4 IU s.c.) 2 h before LPS. After 6 h, bronchoalveolar lavage was performed for the release of mediators, and lung tissue was homogenized for analysis of LPS-induced signaling pathways. Relative to control rats, diabetic rats exhibited a significant reduction in the LPS-induced phosphorylation of extracellular signal-regulated kinase (64%), p38 (70%), protein kinase B (67%), and protein kinase C alpha (57%) and delta (65%) and in the expression of iNOS (32%) and cyclooxygenase 2 (67%) in the lung homogenates. The bronchoalveolar lavage fluid concentrations of NO (47%) and IL-6 (49%) were also reduced in diabetic rats, whereas the cytokine-induced neutrophil chemoattractant 2 (CINC-2) levels were increased 23%, and CINC-1 was not different from control animals. Treatment of diabetic rats with insulin completely or partially restored all these parameters. In conclusion, data presented show that insulin regulates mitogen-activated protein kinase, phosphatidylinositol 3'-kinase, protein kinase C pathways, expression of the inducible enzymes, cyclooxygenase 2 and iNOS, and levels of IL-6 and CINC-2 in LPS-induced lung inflammation in diabetic rats. These results suggest that the protective effect of insulin in sepsis could be due to modulation of cellular signal transduction factors.